HFOs can be recorded in a rat model of epilepsy using macrocontacts. Contact size does not influence HFO detection in the macrocontact range. Results suggest that using smaller macrocontacts will not improve HFO detection in human recordings.
a b s t r a c t
Objective: High frequency oscillations (HFOs) have been implicated in ictogenesis and epileptogenesis. The effect of contact size (in the clinical range: 1-10 mm 2 ) on HFO detection has not been determined.
This study assesses the feasibility of HFO detection in a rat epilepsy model using macrocontacts and clinical amplifiers, and the effect of contact size on HFO detection within the macrocontact range. Methods: Eight epileptic rats were implanted with intracerebral electrodes containing three adjacent contacts of different sizes (0.02, 0.05 and 0.09 mm 2 ). HFOs were manually marked on 5 min interictal EEG segments. HFO rates and durations were compared between the different contacts. Results: 10,966 ripples and 1475 fast ripples were identified in the recordings from 30 contacts. There were no significant differences in spike or HFO rates between the different contact sizes, nor was there a significant difference in HFO duration. Conclusions: HFOs can be detected in a rat epilepsy model using macrocontacts. Within the studied range, size did not significantly influence HFO detection. Significance: Using comparative anatomy of rat and human limbic structures, these findings suggest that reducing the size of macrocontacts (compared to those commercially available) would not improve HFO detection rates. Ó 2011 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
High frequency oscillations (HFOs) are transient, low-amplitude electroencephalographic events that are thought to play a role in physiological and pathological neural processes. They have commonly been divided in two subtypes based on frequency: ripples (80-250 Hz) and fast ripples (FRs, 250-500 Hz) (Ylinen et al., 1995; Bragin et al., 1999a ,b, Staba et al., 2002 . Ripples and FRs have been implicated in ictogenesis (Akiyama et al., 2005; Jirsch et al., 2006; Ochi et al., 2007; Ramachandrannair et al., 2008) and epileptogenesis (Bragin et al., 2004) . However, the neuronal networks responsible for HFO generation are not well understood. Microwire recordings of rat and human non-epileptogenic hippocampi revealed the presence of physiological ripples (Buzsaki, 1986; Suzuki and Smith, 1988; Ylinen et al., 1995; Chrobak and Buzsaki, 1996; Draguhn et al., 2000) , thought to be involved in the process of memory consolidation (Buzsaki, 1998; Draguhn et al., 2000; Ponomarenko et al., 2003) and likely the result of synchronous IPSPs on pyramidal neurons (Buzsaki, 1998; Le Van Quyen et al., 2008) . FRs were also recorded in non-epileptogenic somatosensory areas and suspected of playing a role in temporal processing of sensory stimuli (Curio et al., 1994; Kandel and Buzsaki, 1997; Curio, 1999 Curio, , 2000 Jones and Barth, 1999; Barth, 2003) . FRs are likely the result of population spikes (Curio, 2000) . It is speculated that similar (or the same) networks are responsible for the generation of pathological and physiological HFOs. 
